Lti^Ltiit^ib. K^^fiM^Sft. -tts:ip-^m^M^m-^'n 

U < o 

^^'JTt^';^m^M\znm[.xi^^m{t%%itmmm^t^rz.^. z.m%% 
^r^isb. nm^^^)i'{z^^^^'^'Mmzn^^%^m-h^±^i\o m^\t. ui-\im. 

(D\-itT)l^-^2^ijV -^A (A 1 G a A s ) ^(Di\:^^^mW-h- ibtA^%^^ 

v^^^^<bf5jtic7D3iii^4ii^£^^U§^7fem^7^^ittlflBS6 0-1 67390^ 

hF^ltllli. P§;^a)¥^f*S^S9 0 1 ±i::ji|i;^ff$i^^tL/c. pMcdzi u ^ 9 o 
2 s nM®-^-X/i 9 0 3;^t;'p§y©n:^^v^/i 9 0 5 ^ftx.TU§o 



s 5St4]i 9 0 A commit r\^(DiW'^d^m 9 0 7fI<J: i^lIto^StiTU^o 
:c^>v^ii 9 0 5£D±(Z[ipiy^>^^ hii 9 0 6 LT :n ^ ^ ^^^5 9 0 
9 /)^'ff$^^tls iliA^H 9 0 7CD±fr(inM=] >^^hii908^:n^Lr-<-x 
fl;^59 1 Qt^Ji^-j ^mm^ 0 9 ^@lt;J:^lz:ff$i5g^tiTiNi)o 4^^f*SI;59 0 

1 CD=] b^^/i 9 0 2 ^;SmiiJ®®±(I(i^ U^^^^9 1 1 tlTt^§ 

zz.-c\t. %m^(D%mmm.(D-mt.{.T:. -<.-7.m9 o 4i::i:^^v^ji9 o 

5 hCDmizmii^ (JliAM^X) mEE^EPiPU. -<-:^ii9 0 4i:3 U^^ii9 
0 2 h^^SficDO V <ii Lru§o 

fcto^ >St4]i9 OA\Z\t. -<-X/i9 0 3 /)Nb)iX^ti?)l:^hJi^>v^jl9 0 
pS^(D=i b^^jl 9 0 2 hnMcD^-Xll 9 0 3 hCDTB^fip n^^^ClJ; 

to. S^^b^tL&t^gp^*^b>5teii9 0 4[3i:^^^f±t|^^tii)o s/c. 

-;Ki=] ^11 9 0 2(1^1 tife^^tl^o 3CDh$s -h^(I^^^^5^iJ^T:)gt±Ji9 
0 4cD7t-s-Jl.^^|§tfe< ^h/3^'T:ttl[^\ )St4Ji9 0 4 (Ifc It i) - JU}lJtttfS 
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7^B#(I(i. }St±il9 0 4 i:-<-X^ 9 0 3 ^(DmiZltM^mcD^^ u^-^izl^m 

^^11 9 0 2\zmwt^^j^-( 7 7.m^±(Dm\tL^^m±{.-c^ z(Dm-mnm.2 2 

ife^^nsP^coPiiiiiT^^o *-;ua)-gp[i^/W7^xmi±(ici; 0^®Pf^9 2 0 
;^4^•-(D7j-^-J^fi>St±Ji 904h-<-xji 903 hcD#®(i^^B§ ur u^^o cfc 

Z(Dt:^. JL^^y^m 9 0 5 /}^b>S'^jl 9 0 4 IZt^- JimM^^ fclsb . >5 
t±ji 9 0 4 t.-<-xm9 0 3 hcD^®■r7f^-;^;lJg*^"s < >5t±il9 0 4 

(is fSui^/W yxffii±Tf>Steli 9 0 4(::^3(t^*-JKDM&+^flM'i>^-tt^ 

O o 



*^B^a)^ 1 (D'^mw%^mT\z^^ ki s )St4ji 3 (D'=^mwmh(Dfii[zwM 

^liTioii'SrfSx.TUi) fcto. /t> K:7^^-tz S :^)^' < 7& CD T: . l^®PtM^^'^±L 

mT(DJL^^)l^-^[z1B\f^m%^\^^t^m^ (D'^mwm'Rifm2(D^mwm<ii ^ 
^^J\^o^^2^mMc7)^3cD¥^^*;ih. m^ (D^mwmt.m3(D^mwmh(D 

K-D^ 3 (D^mi^m tcD^mmtm 3 (D^mitmcDmB&tmm- ttj:^ J: ^ iz 
m2(D^mitm^mi'it. m3(D^^mi^m^■<-xmti-^il^ m^-xmcD 



"^(DJ^^^^ji^-^iz^if^mm^mt^m i (D^^mitmR^fm 2 cD^mi^mj: 0 1 
Rtfm 3 (D^mitmt^ h}^x^ ti^m^izj: Ki L . m'^cDJi:!r^)i^-miz^ 

m 3 (D^mi^m^m^izj: 5 1 . *^bjcd^ 2 ® ^#f*^^^^i:iiiiif3^ 3 

1 U^^iiCD^*^0 2CD¥#1'*]iTrfe^z:^>v^iiJ; 19 t^J\ 

/)^bffll;}3^tCD;lX^jXP$iJ-t-i> 3i: A^°Tr^i)o ^bf3. m ^ ^ if /)^ b =1 b ^ ^ Jl 

;^t/'m2co¥#f:^iih. m^ (D^mi^mRtim2(D^^mitmo:>m{zt^if<h^. m 
"^(DJi^-^ii^iF-^iz^if^mmmmt^mi (D^mi^mRnm2(D^mi^mc^^t 
'\^^i^pmmm(Dm3(D¥mi^mt^im^. m3(D^mi^mit. m2(D^^mi^m 
Rnm3(D^^mwmtl'i^}±x^h^m^{zJ:K>^^L. m^(D::^^^)i^-^iz^ 

m4(D^^mi:^%%m'?■{zJ:^t. ^%B^(Dm2(D¥mi^%^mi'tmmizm3 



f^^X^^^^fzisbs m2(D^mi^m (ni^^y^Ji) t)'t>(D=¥^Vy(D)±X^j]W\^± 

mRzfm2 (D^mi^m mi cD^mwrnRifm 2 cD^mi^mcDm izt^if b ti. 
«^©ni:^;u4^--^(3feit§^$ij^itiiA^'0 1 ®¥#f*/i;f5Lt/m2(D¥*f*;i.j; 
t./jv^um2#i:Mrom3cz)¥^f*jih. mi cD^mi^mtmscD^mi^mto:) 
mizt^ifibti. m 1 (D^mi^MRxim 3 (D^mi^mcD^mwM^ck K>t^'\^^ 
mmm^^^^^is.mm^mitm t^imx. mscD^mi^mit^ m2(D^mi^mR 
zfm 3 (D^mwm t'^)±x^ti^m^iz^K)%^-t^o 

m 5 J; ^ t . ^%Bmm 2 (D^^mw^^m^ tmmizm 3 

(D^mitrntmn^t^y^'imtt^^o ^(d±^ mi cD^mwmtm3CD^^mi^m 
t(DrBVzmM^^mitm^imx.rl^^r:ilsb. mi (D^mwrn^^i^^^prnt^^ 

rmmizt^i^r. m3(D^mi^m i-<-xm) tmi (D^mi^m (□ 
m) t(Dm(Dnmmmiznii-^miiLmmMMtti:^(Dr'. mnmmm^\i^iz^ 

-e^tj-ct;. m3(D^mi^m(Dm^(Dm^m^+^izis.T^-^^zt.t'^x^^^(D 
umj±%m-cmyttt^:^^ <-r^ztf]^i:^^o 

m 5 (D^mi^^%m^\zf^ l^Ts 2 § :i <h /]^$? 
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^^^^^^jyizn-t^mmt^^^t^o z(DmmizJiK}m^ (D^mitm 

mimR^fm2(D^^mi^mt. m^ (D^mwrnRifrnzcD^mi^^mo^mizmif^ 

mm^mt.. ¥mi^%^m^(Dm3(D^mitm\zpff^(DmiiL^Bmt^pff^miiL 
EPip^ish^fix.. ■^m.y&im^^m^^mit^^m^cDm 2 (D^^mitm^zn L-c 

m 2 {t:^mmm i (Dmmifmizi^^¥mi^^^m'¥-iz^\f^ymm(D>^'\±m 
m3it:^mM(Dm2(DmmmPM\zi^.^3t^^mf^(Dn p nMco^^f^^Tfem^ 



m9 (a) it^^mBMcDm 5 (Dmmmpsjzi^.^ ^mi^^^^m^cDy^^miz^ii-^ 

mi 2it^mm(Dm6o:)mmmPMizm^¥mi^%^m'?-(D)nycmizts\f^m'?- 
n 1 3 it^mmm 6 (Dmmi\m(D-mmiZ'm^^mwm^m'T(D%^miz 
H1 1 4{t^mB^(Dm6(Dmmmm(D-mmizm^¥mi^%%m'i^o:)'M9tmiz 
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m 1 9it'l^^(D^mi^%9cm'^(D^^?^lZ^ii-^m^(DJi:^^)l^^-^(DJ'^> K 

G a A s/G a I n P .¥.cZ)-fb^t)¥#^*/)^ b ^ i) P n pmCD¥mi^%ytm^(Dm 

A (G a A s ) 1 0 1 ±izm)Xmm^ tlfz. pM'J yitiJ'^J 

>-yOA (GalnP) h>t^% ^ ^ M ^ 02s Mmt^ 300nm(7)nli 

G a I n P7b^b4^:g.^-xjii 0 3. mmtm 5 0 n mcDimmmm 1 0 4. 

/¥^^|<] 1 OOnmCDGaAs b 7^: § >St±ii 10 5. ;^t/"p§;iG a I n P b 

^1 (Dmmifm(D^mi:h^. -<-xm i o s t)^'\±m i o 5 iKDraineftb 

0 3o:>mfi^t\mm-T&K) . >SM1 0 5 h(D#MTr(*i^>Sttii 1 0 ScDUf^ 
tm^m-tts:^J:o{zmf^^tiXl^^o fe^Jx flf4$M]i1 0 4cD^illli^5 
nm~$^1 0 0 n mT:feti(^\ #®PiiicD^^^|ip$iJ-r ^ 3 h A^'Tr § i) o Sfc. 
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(ti>©T:tt75: < . fklf4fli5gil 1 0 4;^^'>StM 1 0 5 ^^:S^-ttriS(tru-2.o 

dcoj^aid. l:^cDxt->iu4^--^cD^$ij^i|ii/3^"'^-xji 1 0 3a)^$ij^i|iiJ:*9^ 

'Jv^U>5t4/i1 0 5 ^ nM-^-y^^^l 0 9cDIIMfi^7^=]>^^ KilhLTffiu 

^/cs m^cD>iAj?i)^^^l$tt-i.7ctos 1 0 ^lkXfmA%'^i^m 1 0 4(;i 

fcMtS nS^^-XS^^I 0 9hiL^^y^Ji1 0 6 h CDPa^(73$I±|g7b<P^^^ tl-T'lZ^ 

§ - ;k7) la i; ^ (fe ifi)^ ^ [S] ±-r ^ ;i ^ *i Tr ^ o 

hS 1 0 7 /)^ff$i=i£^tir^3 . itpM=]>^^ hJll 0 7(D±(I(^ pSix 

mi CD^M^FJlIfcHNTf^s Mf4$M/i 1 0 AJkWi^\'^m 1 0 Sffl^Mli^DjlJt 
^^r^6x1 O^'cm-'hUs □U^^^'Jll 02. ^-7.m \ 0 3 ;S.t/x ^ ^ jf 
1 0 6 cD^M#);lJ^^t^#;t^^^l^ 1 x 1 0^'cm-'hLrui,o 

0 1 (DilMff$FJ(^fcl^T(i. =] U ^ 1 0 2. -^-XH 1 0 S^y^x 
^^v^iil 06(3. G a A s/]^P>^i>aiS1 01 (KSISt^^g^f Smi^g^i^o 
Gain P ;0^e7d:i,>FfcS^ffll^■Cl^§ o CtiClJ; f?. GaInP/3^b7S:^^U^ 
^iil 0 2. -<-XJl 1 0 3;!^t/"x^ >y ^Ji 1 06^. G a A s b 75: ^)St4ii 

1 0 5 h(DPB^(7)A"> K7^7^z^v h^>*^^ < IX 19 4^ /)^" b . □ u^^ii 1 02. 
xiii 0 3;^t>'x^>v^® 1 0 6cD^?£iA^>&f£<jrpx.i>z<h*^-e^§o 

S^. ^-Xm 0 3^i>?&t4]i1 0 5 ,h&S^^[I^ilLriS[tro^^fc(to. n 
M-<-Xl;^J1 0 9/]^ba^S[Sf;i¥fT75:^[R](l;±A^tii. + -t' U7CD)±A^£^A^^' 
^J^^ < 7S:i)C7)Tr. m^Jglnfl^BEll-i, i!]f^il5i^r^ai;:ti(7)±iy^^»iJt-S h 
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mi (Dmmmpuzm^^mi^%i^m'i^it. %^miz\t. -^-xm ostium 

0 6 t(Dmizm/u yxmj±^BmL. ao-^-x/i i o s t^i^c^^ 
m 0 2 t(Dm(DmiiL^ow t.i-^zt.\zj^K)=^^ i o sizmi:^^ 

-cn^'^-t^zt{zj:.^%^ytt<^f^^ti^o 

rmmit^ -<-xm i o a u-^^ii i o 2 tcDraVz^/UTxmiE^Bm 
t^o z(Dt§(Dmmi 0 sR-(j^(D^m(Dmm'¥-^im(D/\y i^m^^m 2 iz 
^1-0 m2izfii\r^ :r.^.)i^-mmzuLtc:W^imMz^sLtz.¥mimt^ 

[I]2(I^i^t- cfc-dfis }^'\±m 1 OSh-^-X/il 03 haDPaKCli. )St±il 1 0 5 
hCD^®Trit>SttJi 1 0 5 ®fIj3ig<hS(£|Wl-TrMo-<-Xii 1 0 3 hCD#®T:i^ 

1 0 3(Dmj^tmm-ttj:^^^\z^(Dmmtm^izmtt-^mf4m 
f^m 1 0 4 &iS(tTui);tto. >st±Ji 1 0 5 t^-xm i o 3 h(75rsi©#®Pfii 
itmi 7\zf7k[^rzmmmiz^.^^mit%^m'¥-ttt-<-c±mizi§,TT^o 

<fcs i:b^6^(3^£t^i^/W7';<l:J±-efeort.. 1 0 5 hffcifWj^gji 1 04 
h®#®[;^L/-c7t^-;^tt^^*^(3I] u^^li 1 0 3 (i?^iii-i,cDT:. }^'\±mi 
0 5(D-<.-xmi osm(Dmmiz^if^^s-)[.m&t^^L<is.m^^o ^a^itm 
^ /mjii 0 5(D±mzmm^ti^7t^-)i(Dmmtm'j>i-^(DT:. m^mizisif 
^¥mitmyzmi'(Dm'^^%m^i^mzis,mt-^ztt^X'^^o 

3 tcDra^izimfmrnm i o 4 ^isitfeziifcj; k> . >st±ii i o 5 t-<-xm 1 0 
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u\^(Dm^}^xizt$if^mxmAm&M-t^o ^iz^ pMcox^^y^n i oe*^ 
ihr^m(D^-xm^ 0 3iz)tx^ti^'pm^^^j7tK mi'tkt^rtjiimimms. 

m3[t:^mBmm2(DmmmPSizi?h^ 3i^^mf^(D^mit^%m^-<^&^r^ 

1 n G a N/G a H^.CDit-^^^mi^ti^ihti:^ n p n MCD¥*f*^7fe^^®lfr® 

i^Oa) *^b?S;i.^^t4^=f=S2 0 1 ±[::jii;^ff$i5jt^tife. n §;^^^b*" u -jji^ (G 

aN) /)^b7d:^x^^v^li202. Mfb-f > v A ^' U 'i? A ( I n G a N ) t^ib 
^^i)>St±@ 2 0 3 . fkIf4IM;i2 0 4. mmt^A OOnmCOpMGaN/)^b^ 
ij-N^-xli 2 0 5 . RrjfnmG aN^^e,75;§=l^^^jl2 0 6feWUrl^§o 

^2 ©^Jtff^^Jflfcurt.. >St±ii 2 0 3 t^-xm 2 0 5 hCDfBllIiSIt bti 
/cffcI^4$Mil 2 0 4fi. ^©liJl/)<|^5 nm-i^l OOnm-efeoTs ^©Ifij^ 
/]^>St4/i 2 0 3 i:©#MT(iM>St±jl 2 0 3 CD|i/5igh (S(J"(ll-T:fe . ^-XJi 

2 0 5 t(D^m-^ltm^-xm2 O 5©$MhSli;"[l-h^d;^i;'5(c:tt/5g^tiT 

t^i>o ^tz. mmmf^m 2 0 4iz^\f^}^'\m 2 0 3m(D$m\t%^m^±m^ 

:3i^^v^ji 2 0 2cD±®ttSt±lLrfcD. Sttl L /cfli^±{lli>5l4ji 2 0 3^ 

ow4m^ii 2 0 4m(Dmmt-ibmm^^i^-cnm:r.^-y^m®2 o 9 /d^b^^^ 
tiru^o Sfc. -^-;^ii2 0 5a)±®fiStBLr^3i9s Mt±i L/cflti!t±(z(i3 
u^^;i 2 0 6(Dmmt'^ibmMt:t$i^'c pm^-xmm2 1 o/D^-^^^^tiru^ 
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□ L-^^ if 2 0 6(D±{Zlt. ^(D-^\iizMm^(D nmG a A s /}^ b n 

hi 2 0 7 miBk^HT^K) . i^nMD>^^Kii2 0 7tD±[3(inMi3 

m^-:^mm2 1 o h^tfp|-ri>iii;ii6-eS)or. □ b^^ii2 o 6 h^ti^iUT&ufi 

±5)6l3[i'r7r>>±A(Ict '9ff^^^tlfelt^fi;^7tfIi|)c2 0 2 a/]^lSltb;h.ru§o ^10) 
J:ol3. n§2©n:^ if 2 0 2 [::fcMti. n§y(7)^ ^ii 2 0 6 h>tt[^L^U 
mmiZmmA$Mm2 O 2 a visits Uhllctf^. nMC0Ji^^v^ii 2 0 2llS5(t 
nM®3 U^^^ 2 0 6 hMfS] L:fet^fIMy(3^b>^t±jl 2 0 3 -v(D+i' UT'fDjE 

) (D^\^m^fy^-b^lznts:7.tlzm^-r^^^ ^J7lZj:^-C±\^^^tftiZj:^m 

S4-S2 0 1 coji^'y^ii 2 0 2 t.Knm(Dmt'i^%yt^(D±^\i^^^^\^{zm^ ^ 

izit-<-xm 2 0 5 ihTfs- )imm^^ ti^ tmz. Ji^-y^m2 o 2;^^bl;^ 

)l7te^(::ii>Sttii 203 /}^b=IU^^/i206 (itt^^^^i ^fe^^nr. 
fl;^h7j->-;ui:(DSIS^*^"f*±^§o 3CD^#. >St4ii 2 0 3 t-<-xm2 0 5 
^(DrBlfKi. >St±ii 2 0 3 ^®#®T:M}Sttii 2 0 3 ro$fi/S h 
-:^ii2 0 5 tCDWmi!m^-xm2 O 5®^tI;^g^l5(^-[l]-.h75;i)i:ofl^cDfI 

^ t ^ ^ ^ 11 ^ ^ il 7: # i) o 
(m3(D^M$Fj) 

i->lTs *^0Ja)m3cD^5Sff5il[Ioi\TE]®^#asL.4^*^bi^JB^t-?>o 
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4G ao, sA s ) *^^>7i^=i b>7^J13 0 2 . mmt^^T 0 n m C7)fblf4ffl;5jt;i 3 0 
3 s MJ¥/)^"ifi^ 3 0 0 nma)nMGaA s/)^b75;§^-X/i3 04s RXfp^A 1 
0. aGao. 7As^^e>/S:-i.x^>y^;i3 0 5 ^WLrt^■So 
ll3(7)^Mff$tj®1=ti![T:fe§. =1 ^11 3 0 2 <!i'^:-Xji3 0 4 tCDmiZt^ 

if^hrzWMi^mmso sit. ^cdii^a^d u^^iis o 2 hco^MTtt^zi u 
3 0 4(Dmj^tmm-t.tA:^j^-z>izmm^HrL^^o ts:^. mmmmms 0 3 

C7)MI¥(il^ 5 n m~ifK] 1 0 0 n mTrfetif^cJ^Uo 

^fc. n§2GaAs*^b?&§-^-7.ii3 04 l±§ l:^(7)n:;K ;i.4^'-^(7)^ 
^iJ^tKi. pMAl GaAs/]^b7&i,DU>7^ji30 2 ^ ^/f 3 0 5 

0 1C0=]b>7^|i302 <h.5miJ®®±(3[ipM=i U^^fl:S3 0 Yt'^ 

^-xm 3 0 4cD±m\tmth urfc . mt^ Ltcmn^izit::^^ ^ m 3 o 5 

(DfiJ®?b^bPB^PB^fct\T nM^-xm^3 0 8 iJ'^Bf^^^ tlT ^ o 

x^^y^/iS 0 5(D±[::(i. ^©-gP(3a;l;g0p§yGaAs^)^e,4^5pM□ 
h^3 0 6 /]^'Jf$i5£^tlTfc':). i^p§2^>^^ KJ1 3 0 6£D±IIfipMx 

m3(DmmmPMiz^i\-at. =iu^^ii302. 3 0 srz/^-x 

m3 0 4CD^m^mm^^ 1 x 1 0 cm-^h L-Ct^§o -^s ic^ ^il 3 0 
5 (D^m<^mi^lt 1 XI 0 ^« c m-^i: LTfc^ 0 s =i U^^il 3 0 2 CD^|ifi1^;^;^ 
.tJib-^T 1 Of^^^©^t^'^i^IlS^UTt^§o dtldci; 15 s 'V 3 0 5 (3 
feMt?.^x-;i.CDj^7a:Jl.^ b^^^ 3 0 2 (3 Si (t ^ - ^ibCOM^ x 

^ U^Jb^J:b-^rfffil:^^(D±4i(3jgifit-i)7ttos ^m 3 0 5 

/13 0 4-.CD=t^^7 'J T'OTjiAyij^A^Z] U^^il 3 0 2 ^^b-<-7.)i 3 0 4^(7);± 
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3 0 2 (D^m^^m^o:) 2i^mmiZ:;k:^ < f ^ >y ^/i 3 0 5 Z:^ b -l- U 

^i>o S/cs x$ ^113 0 5®^MtJ;lJ^(i. 'i>?5: < <h*;^ U^^ii 3 0 2 h 

^fes x$'V^/i305(IfipMAlo. aGao.TAs^ffiUs n ^ ^ m 3 0 
2lc:ttiL$^v^Ji3 0 5 hib-^TT'Jb^ - ^A©^Ij^/]^'^#t^pMA 1 o. 4 G a o 
.sAs^fflUTU^o ZtiflJct). =1 ^il 3 0 2C0«^(Dx^.;i,4^--;^(3fc^ 

If ^m'^mnt) tmm^^MtcDmit^ 5 o me v>^t < t^:?,,, si^j^^^hs =j 

U^^ji3 0 2(Dffi^-?^(Z5±iM®n:t-;U4^'-fifi, x$^);^ji 3 0 5 ©ffi^^ 
^®±ii(Z)x;r.;U4^--fiicti9t$<]5 0me V/J\^<7&:go □ b ^ ^ 1 3 0 

2(Dfffi^^^©±'i^CDx^.;i.4^-fi(j;, Ji^y^mS 0 5J:^t^ Ome V^Jt 
'Jv^lttl(i\ ^7feH#(::fclt?.*-JKD=i U>7^/i3 0 2 ^(D^Mn^^^tmi^^ Z t 
S/c. x^^y^ii305 /)^b=iU^^M302^©iJ->7 m'A^^tmi 
-U^?>t.mz^ =ib^^ii302^^b-=:-Xjl30 4-\CD+l' U T'cD^^^iA^*. 

m^ Rnm2(Dmmifmizm^^mi^^^m^tmtj:^^ -<-xm3 0 4i:x$ 

^v^;i3 0 5 t(Dm^z^^^LLtz)^'\±m^wi-T:^^td:^^o m^LtzJ^'Diz^ 

n 3 0 4cD^$ij^i!ii/)^-D ^;i;^t>x^ >y ^jl3 0 5 t.tt-<X'\^^i\rzisb. ^ 

-;i^ 304hx^^y^/i305 t(DmRXf-<.-xm3 04^=iU^^/i302 

hCOPsIf;. JliA'^y^^J±;&[I]i#(3EPipt-^3i:[3cJ:>9. -^-Xji 3 0 4 

+ U 7^Trfei,m^i:iEi^ <v 3 0 5 ?^)^ 6fS^^^ <!i ^ M L;3ito -S 3 

tt<-c^^rzi^. -<-xm3 0 4(ifcura:^<h^x-;uhcow^S^[ici; o^7fe1- 
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. 1 Vf£< Lrt^§o ZtllZ<k K) . ^il 3 0 5 b ©^Tfx - jU;&fii|A 

tihri^^miMx-it^yt-^tiz, -<-xm3 o 4^x^^i/^ii3 o 5 tt^m^iz 

5 ttt^X 1 0 m e Vi.M.±/J\^ U d^blZj^Ds x$>v^jl3 0 5 A^b^-Xji3 
0 4 IZ}^X^ titzTis- ^ <7 ^ m 3 0 2(c:>i^tbt-§ U-^m};1t^Ji:p$ijT:#i, 

o => ^^^li 3 0 2/3^b-<-;^/i3 0 4-\cD.i-x-;K7)aA^^~»j^ti?)o 

m 6 (i)l7fe0#(3fe(t^-=^-Xji 3 0 4 ^^CDSf^®l:^®xt^;i.4i'-^©;K> 
)^7^a#f3(i. -<-XJi 3 0 4 3 0 5 hC7}fBl(I]l|iyW7^;<fl:i±:S:Ep 

mr^tmz^ ^-xm3 0 4 t^i^^^m 3 0 2 t^mmiiLtt-^o znizj: 

<9-<-Xjl304h=]b^^jl302 <h©PB^(I^^liA^fi£A^:Sfci6. -<-:^m3 
0 4 fifkIt4$Mjl 3 0 3 tCD^mX7i-s-J\.^m\^^^^i^^tj: <tj:^^ ^CDi^S^s 

-^-;^ii3 0 4f3ml«^tlrt^fe7t^-J^A^"□ b^^/is o 2izmth^ti^(Dx^ 
^-xm3 0 4(D7f-.-)i,jM^tmmLx. m'^(D%^mtm'j>-t^o 

cD5^i±i iMt + ^ U 7 ® SlS^^Jt life?? U 75: U © Trl^iiTr § o 

tfes ^3(D^]5tff$fil(if^i.^#f*^^^^[i. -=^-;?>ji304^DU^^;i 
3 0 2 t(Dm\z^ -<-xm3 0 4 t(D^mxitm^-xm3 o 4(Dmf^t\^im 
-xK-Dn u>7^ii3 0 2 t(D^m-c{tmzi[.^^m 3 0 2(Dmmtmi^m-t 
^j^^j^'Diz^mmm^^^izmt-t^mfmmm3 o 3^isitTu^fe(fc. 
miz^if^-<.-xm 3 04^Du^^ii 302 t(Dm(Dwmmmit. mtMmm 
3 0 3 ^mftd:i^m^ttt^-cizm{zis.Tt^o znizj:^^ ^-xm3 o 4t 
mfMmm 3 0 3 t(D^mizmLrz7t-.-)iir^^t^izi2 u^^js3 o 2izmtt- 
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A 1 G aA s^.cDit^i^^mi^t^'htj:^ n p nm(D^mi^^%m^(Dmmmm^ 
mi izfj^Tj^oiz^ mAcDmmmmizi^^^mi^mytm^it^ nMGaAs^^ 

b?&^S^^4 0 1 ±{zm:Xm!^^tirz. n§:^Alo.4Gao.6As;^)^b75;<i»□^^ 

^ii4 0 2s mmt^i^2 0 nm(Dmmmm4 0 3. mmtms 0 0 nm®p§y 

GaAs/)^b&§-<-Xji404s ^Z/nMA 1 o. 3 G a o. 7 A s b § x ^ 
^114 0 5 ^^uru^^o 

^4cD^j5tff$Fj(D4#iifTfe?)s =1 U^^jl4 0 2 h^-X/i4 0 4 tCDmiZt^ 
Itbtifeftl^j^S 4 0 3(i. ^®$M/)^=i b^^Ji4 0 2 hcD#®-r(ii^^ b 
^^;i4 0 2CDmf5^tmm-T:^K) . ^-xm4 O 4 hcD^MTrfil^-^-Xil 
4 0 4c7)mJ55thlS(S[Wl-hfe§ J:^l3li;5g^nTU§o Mf4$Mii 4 0 3 

(Dmmit^S n m--^1 0 0 n mTrfeti[i"cfcUo 

STcs p§2GaAs ^^b75;?>^-XJi4 0 4 ^^CD3i^.iU4^"-^CD^ 
$iJ^ti(*s nMAl GaAs/}^e>75:§^U^^/i40 2 ;^t/:E ^ ^i/ ^jf 4 0 5© 

a^S4 0 1©^U^^ii402 i:S>tTtf|iJ(DM±f3lini^=] U>7^1;^J4 0 7 A< 

4 0 4(D±mitmth urfc 19 . mih LrcmiM±iz\tJi^ ^ m 4 0 5 

31^ ^y ^114 0 5 ©±(3(is ^©-gpfl^;!;^© nSG a A s t^i^tj:^ nm^ 
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i|!6lIfi-i'7r>}±Ai::J;':)Jf$/5g^tifc;tl£l/Lfl±i4 O 2 a?^}^•iSltbtlTt^i.o 

ffcl^4ffii536ji 4 0 3Rry-<-xm4 O 4a)^^i5tiiiJg^$^ 1 XI Ccm 
-'iiL. □b^^ji40 2cD^Mt);lJ^^*^5 x 1 0 ' ^ c m h L T ^^ ^ o 
. x5 ^jl4 0 5 1 XI 0^«cm-^i:UTfc(9s ziU^^ii 

4 0 2 (D^^$i^;l;gi:J:fc-^T 2f^^;^(Di^l^•^it[-i§^UTl^i,o ZhlZJ:^^ Ji 
^ ^ii4 0 5 A^t>-<-Xii4 0 4^CD+-^ U 7^CD>±A3y)^A^fp]±1-^ o 

1- ?. sp li 2 j-ii ± ^ ( t ti (i^y^m ^ ^ -r § o 

^4CO^Jtff^FJ(I^3 0Nr(i^ 'y ^ii4 0 5lZ{trimA 1 o. 3G ao. tA s ^ 
ffiU, □ U^^Ji4 0 2lZitJi^-j^m4 0 5 ^l:b-<TZ;^^-^:7ACDm^A^"± 
#l\ nMA 1 0. 4G ao. 6 A s ^ffiO^Tl^§o CltlllJ;!:?. □U^^ii4 0 2CDil 
TCDx;t'.Jl.4i'-^l3fcl:h:5fl:^$I^P±i[iifi^1 0 m e V /Jv^ < ;^ i, , Wl^m^^t 
. ^ b^^ji4 0 2cDf^#^a)TiwCD3itOb4^'-fjt[i, ^y ^Jl 4 0 5 ©fs^ 
^®TiiCDnitW1.4^'-fghJ:b^T^^ 1 0 m e V < § o ^^iZcfcO^ ^^tB^ 
f::fcN±i.l:^CD^ U>7^jl4 0 2^cD}j?ttii^|i:p$iJt-^3h/)^-T^^o in^ 
'y^jl4 0 5 /3^t,=] U^^;i4 0 2 -.CO U - ^ a:;3?t^f£P$ijTr $ ^ □ u 

^ii402^^e,-^-^ji4o 4^(Dm^(D^)±x^tmmt-^ztt^r'^^o 

d^ctail. n p nMcD3Si^^^Tr^i>^4(Z)^)5tff^»ICD4^^f*^3t^^fi 

^ ^^iLLrc)^-\im(Ditt) K)iz. -<.-xm4 0 4cz)^^ij^i|]i^D u^^ji4 0 2^ 

cDmm^T&^fzisb. %^miz{tni^ ^y ^ji 4 0 5 ti^ib^-xm4 0 4 izm^t"^ 
mm^ti. )nytmizit^-xm4 0 4/3^^1] u^^ji4 0 2(3fl:^/)^"^l^^fe*^t^ 
.icDh^. ^3 (D^i^jf$tj,hfwi*i(c:s '^-::^ii4 04<}i^u^^ii40 2i: 
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^(D±. mAcDmMmmiz^i^-cit. =i u^^ji4 o 2(3fc(t^jc^ ^y^m4 

0 5 <h^^f^ L4H\M±=g!i;i;^£lAfI±l!6 4 0 2 a feiS(±TU§ fcto. n b^^/14 0 
2 ^^b-^-Xii4 0 4-^l^t^^^1j\^(j0=^^ U 7^cD;±A?:JXP$iJt-§ ChA^Tr^^ 

o □b^^ii402<tJi^^i/^ji405 hc:^^ ur^sfi^EPiPL/c 

m 8 (i^^B^cD^ 5 (D-mmmPMizm^ a «^«i5iecD4^^i';^^7fem^Trfe o r . 

A 1 G a A s/G a A s/G a I n P ^vOfb-^-^^^f:^/)^ b 4^ p n pMCD^^ 
f*^7fe CO Iff ® ^ii5£ ^ ^ U T I ^ i> o 

I2]8fl^t-i;af::. ^ 5 CD|IMff$pJflf^i.¥«#^7fem^(i. pMGaAsTb^ 
b4^§^^55 0 1 ±(3jli;^ff$/5g^tlfc. pMG a I n P/}^b&§D U^^HS 0 
2 . XttCO GaInP/)^b75;§=iU^^ fI'Jfe)^iP/i 5 0 3 a ;^t/-^t±c7) G a A s 

t^i^t^^^ -xmmmiium 5 o 3 bt^i6td:K) mnmt^^ 1 2 0 n rrKDm^mu^^ 

#J1 5 0 3 . 300nnna)nMGaAs b § - X/l 5 0 4s 

lIpMA 1 0. 3G ao. 7 A s A^b&i9. ±Sl3 7!)^iJ A'^ - " > ^ 

>v^;i5 0 S^^LTU^o 

w 5 (Dmmmm(DWi^T'&^ ^ □ u^^ii 5 o 2 ^-^-xji 504 ^(DfBKiis 
if^tirzimmu^mi^ms 0 3(D^mwMmt. 5x1 o^«cm-H:iTTfe-s,o 

^fe. nlJGaAs i^ti:^^-xm 5 0 4 m^cDaz^t-.JU^^'-i^CD^ 
pMGaInP;^^b/&i)DU^^I1502;^t/p§yAlGaAs;b^b 
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-<-xm 5 0 4cD±mitmi^ lt*s o . stt Lr^mm±izit^^ ^ m 5 o 5 

3i^'v^jl505(75U vi|;^$l±|g(D±(l(i. Sj^jgcD p M G a A s b § p 
v^;«tfll|!tcDfIiJ^(c:fi-MfbviJi]> (S i O2 ) *^b7S:i,l:;.^^^ji5 1 O^N"^ 
o m;Jf.^5!^ii5 1 0(D±lzitpm^>^^ hUS 0 6 i:|^M1-i>J;o(ipMx$ 

Us n U^^il 5 0 2;^t/*Ji^ -j^ms 0 5 CD^|i6#)iiJg(i 1x10 

c m-'h UTU^o 

Sfes in^^y ^^'il 5 0 5!3(ip§yA 1 0. 3G ao. tA s □ b ^ ^ jf 5 0 

2 (3[iG a A s ti^^tj:^mR5 0 1 ^ r^Ii^^J^o p M G a I n 

PtfflO^Tt^i,o dtVlCj^D. =] U^^ii 5 0 2(75m^CDXtWU4^--^(;iB(t-g> 
tt^^fP±)h^$iJ^i(JSi:ffi?nttx$ >v ^ii 5 0 5 ttt^T^f^^ 5 0 m e Vl.:i.±7^^ 
< ^z&t)^. =1 U^^Ji 5 0 2cDiffil:^^(D±ii®i[:^^;U4i'-jitfis 

>v ^il 5 0 5(Dfffili^^(Z)±iM©3:^.jl.4^--^tJ; (9 ^,ifi^ 5 0 m e Vl.M±dv^ < fj: 
§0 =1 b^^Ji 5 0 2(D{ffil:^^CD±iMCDic;^;U4i'— fitfi, x^^y^ifS 

05J;i9t)1 Ome V^Jt'J^ ^ lttl(S\ ^7feB#(IfcMt§ Jl^-^l^CD^ 1-^^/150 

2 -\ (D }jsaj ^ frpf ij 1- § ^ h /)^-e g § o 

3tZ)cto(3. x^^y^ji505(lA1GaAs^^Lx. □U^^ji502(3G 
a I n P ^^LN. '^-XJ1504(;:GaAs ^ffiui. ^ ^flJ: ^ . :§.i|i^f:^|i© 
^T^o^^®(;iJ;i> A'> K:r^-tz«vh^;»^#<L7^*^b. ^1-^^)1502(7)^1 
*A^^f£ < jrp;i ^ 3 ^ A^-e t ^ o 

^5CD^^Sff$Fj[Zf^§4^aIf2^M7fe^^(is ^C0±®;(]N"p§2x^ «y 

5 0 9(::j; ^m^^R-Dm^^M^m 5 1 0 ^^-t^mB^^m^tz^. ^-xm^ 
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m 5 <DmiMmm(D^mt ur. □ u^^ji 5 o 2 t^-xm 5 0 4 hrorsiii. 

/j^Trt^o ^a)±. □ 5 0 2 5 0 4^(D3!;5-fp]®^N-JU;i 

^ e)(3s fe;^ia¥^f*ii 5 0 3 CiJ; 19 . ^7fe0tcD-<-x ■ □ ^PbIco^S^ 

mtt^^Tz^s m^mmmizn^-)i^fj'^mm^tiiz< <ti:K). m^titcDm^^^ < 
■t^ztt^H'^^o 119 (b) ittmrnr^^r. -^-xms 0 4 t^\.'7^m 

5 0 2 tCDmizmmQ^mitm 5 O a ^iS[t75:U^^(7)r^3fei#cDyK> Kti^lt^^j^ 
LTU?)o [2] 9 ( b ) d^l-cta (3. ^-Xm5 0 Ah^l^^^mS 0 2t.(Dm 

izmmu^mitm 503 ^isftfeu^^cKi. 504hDU^^;i5o 

z&fcs m5CD^iSJf$«Jf3fcH>r(i. ^>t*P¥^f*Ji 5 0 3 ^Z] U^^f|iJ^;^l]n 
/i 5 0 3 a i:-<-Xf|iJfe;^iOii 5 0 3 b h (I ci; ^9 tSi^ig U T s □ ^il 5 0 2;^ 

t/'-^-7:ji 5 0 4(7)f^^M(3^tl€-tlM^^iPil=&iS(tr^^§/)^ cicd^^cd-^ 

S/c. -<-Xll5 0 4X{i^ U^^J1 5 0 2 (Z5^^|*t)^^:fe$ijf2pf 2.3^(3 
J; 19. -^-XJi 5 0 4;^t/-=i U^^^ 5 0 2cD#Ml3fclt§^|ifit);ajg:&|Xp$iJ-r 

Mj^iP^^f*® 5 0 3 ^mf^-t^ □ b^^fiJ&?^iPil 5 0 3 a 
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mmmam 5 o 3 b ^(Dmizm)ma(Dm$mf5^m^i^ifrtjj:.i^o za^j^'Diz-t 
mmrnrnm 503 aRxf^-xmrnymam 5 0 3 b dftxTs 4i;^^jp¥^^*/i 5 

0 3^ftlf4$li^iia5^^^<h LTtctUo 

STc^ ^5(D^i&SffJtJ(3^0xX-(^, ^-xm 5 0 4 IIG a A s ^ffll^r 
. T^^U^- ^A^j^iPLfcA 1 xG ai-xA s (fl x 0 < x ^ 0 . 3 ^1"^. 

^/cs x$>y:5'ji502(lAl GaAs^^UTUi,^^ □b^^ji502^ 
l5l4i(lG a I n P^mi^^t. ^-XMS 0 4 Clfe Iti) + 1- U 7(Z)Sr1i;iZ^i6^i)m 
^f^±-t^Zt.t^X^^^o i^l3s ^b^^/1502(3Al GaAs&^O^^C^ 
dcfc"?. -^-7.ii 504hi]L'^^ji502 i: a)Pa1[lfe}^AP4^*f*jl 5 0 3 X(i 

likT. :^%B^(Dm 6 CD HJSfF^pJ (I o I A r ® ^ #0S L /& /)^" b l^s^ 1" i, o 
m 1 0(i2ts:^B^(Z)||6CD^SSJF$?J(3f^i) 3 4i^|gj5ijt(D¥#f*^7^m^-efeor 
. GaAs/A1GaA s ^(Dit^!^^^mi^t^ ^ ^ p n p 

Ell 0[l^fcka[3. m6cD^M$FjfI-fl^§¥^f*^7fem^tt. pMGaAs 
/:^b/5;i)StS6 0 1 ±{Z]\WjXW^f&^ titz. pMAlo.3Gao.7As/)^b75:i)3b 
^^116 0 2s nm(DiS.m^^-xme O 3. MJ¥;(D^"i^3 OOnm(Z)nMGaA 
s A\e,&§^-X^6 0 4. ;S.O"pMA 1 0. zG ao. 7 A st^^tj:^:r.5, ^MQ 
0 5 ^WLT:ui)o 

n§^G a A s /)^b7&?)-^-Xli 6 0 4\Z:^lf^mi^(D:n.^.)\.^-^(Dmm^m 
it. pMA 1 GaAsA^b/5:§=iU^^jl 60 2 U^'JC ^ >y ^ Jf 6 0 5 CD^$iJ^ 

^6CD^M$S(7^4#^-efei.. =] U^^iie 0 2 h'-<-Xli6 O 4 hCDPa^lIiS 
(tbt^fcf£?lJg-<-Xji 6 0 3(i. □ b^^ii 6 0 2 fij/)^ bJii;^Jf$;^£^ tifc . li 
mt"^^ 3 5 n mCD nMA 1 o. 3 G a o. 7 A s b =] K> ^ flijf£}l^ii 6 0 3 a 
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. mmtm2 5 nmCDimmmme O 3 b. Rmmt^^^ 0 nmCOnMG aA 
sti'ibfd:^^-7.imS,)M!^m 6 0 3 c tlZJ:K)mB^^nri^^o CdTr. □ U ^ 

'Pims.mj^mG 0 3 a. fiM^sii^iie 0 3 bRxf^^-xmi&'Mi^me 0 3 ccd^ 

|ifit);^^fii^t-"tit- 1 X 1 0 c m-'lliSi^^tiTU'So 

^fz. immf^m6 0 3 ^(Dmf^i^^^-xmm^^me 0 3 c h®^® 
-e[ii^-^-xiijf£;ij^;i 6 0 3 c (Dmf^tmsm-T^^ Ki s =1 u^^iiyfgjijtp 

6 0 3 ah(D^®-e(ii^D b^^fIiJfS)lJg;i6 0 3 aCDfIi^^(5(S"[l]-<h&i,^ 

-^-xji6 0 4cD±®^isalLr^5l9^ mt^ LrzWM±izit:ii^ ^ m 6 0 5 

hil 6 0 6 ^^'^i^K^tiTfe^ s i^pM=i h/i6 0 e(D±lZitpm:r. 

-'^Ls ^u^^iieo 5(D^|i6#j>a;g^if5^ 1 X 1 0 c m-^^ uru§o 
. :r.^^y^me 0 5 (D^m'^mi^it ^ xio^^cm-^^UT^j*?. zib^^iie 

^ ^/i 6 0 5 t^ih-^-xm 6 0 4^(D4^-^ U 7^(7)>±A^i3^/3^'=3 U ^ ^ S 6 0 2 
6 0 4-\(7:))±Ayi)^i:]:b^TfS]±-r -So in ^ «v ^il 6 0 5 (D 

^^^^?lJ^(*^ □U^^iie 0 2(7)^,|$t];I^cD2f^^j^fc:;*^:^<t-tif^x$^y 
^MQ 0 5 ^^bC7);iA^i]^c7)fS]±[l«i)T:fe?,o Sfcv x^^v^iie 0 5 (D^lifi 
< h^.^ U>7^Jl 6 0 2 h^^f^t-^gpfe;t)« 2 f^i^l±s(tti(i'j?ij^ 

Sfes □ ^f|ijf£?l^ii 6 0 3 a(Dm'^(DJi:^^)\.^-^lZt^\f^m^mut) 
tmmm^tmnit^-xm 6 O 4 hJ:b^ri|!^2 0 m e y i:^X±±^ l\ Z tt'^nt 
Ut^o U^^fIiJf£}lJtii 6 0 3 aCDffim^^CD±iii(7:)x;}'.;i.4i--ft 

(is -<-xm6 0 4(Dmm^^(D±t^(DJi:¥^Jl=^-iMJ^Klt^2 Ome VI.:i.±/Jv 
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7^7.^J±$:EPJP LTfe. =i U^^ii 6 0 2 t^ib^-xm6 0 4 {Z^$mt 
iiyf£}1^^ 6 0 3 aCDmrnm^nrnt-t^m^lZlt. i^mm(DTim(D:L^.)l=^- 

%m^iz{t. ^-xme 0 4tJL^^y^m6 0 5 ;^t;^'-<-xji6 0 4t 
n 1 1 izfjk-rj^^iz. m e (DmmmPMiztsi^xit. Ji^-j^m6 0 5 t^i^<7 

^-xme 0 4 ^ pSicDZ] b^^il 6 0 2 hcDPalfZ nliCDf£iiJg'-<-X/i 6 0 3 
^iSltru-i) 3 hlZct D . itfaiiJg-^-Xil 6 o 3 ^ n 6 0 2 p n 

t$^(3ct 19 s ^-xm 604i;=]U^^ii 602 i:CDPBm7^-^-;K-^-r i, 
^■-PfM6 0 OiJm±-r^o Z(DJi:^^Jl=^-mm6 0 OdJ;^^ X^^y^Jie 0 
5(DmiiLt^ b^^iie 0 2(Dl:flih5&^ < |Wl-0fith Lrfe^b^^il602 

t^i^-<-xm 6 0 4-^o^iDi^(D7ti-)i}ix^^^<'ztt<i:^^o ^(Di^^m. m 
1 0(i7Fi-'^i-xi 6 0 4iz^[f^ nm^-xmme 0 8cDTfiJSP^;5:t/^-x 

0 2 U - ^ ^ L; 7S; U o 

*7c. □b^^ji602 A^b-^-::^Ji60 4-sco^;5-(^a5 + ^ u T^cojiA^P;^ 
<" 3^A^"-e$§fetos m 4 (DmiMmPM(D ^ ^ \ZZi U^^jl4 0 2 (::]SJ£lApIl^g4 
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STts fS}^^^-Xji 6 0 3 IZJ; ± [;i>iiit-;u4^'-pfi|6 0 0 0 . 

^ bii. ^7fea^^I^i^ fs^ij^'^-^ii 603i:=ib^^ii 602 

[11 2(i>l7feBtf3fcMt^«^CDictWL'=1r"-^CDA'> Klt^^at) Lru-i>o H 

>^7fei#fl(is n:^ >v^/i6 0 5 ^-^-;^jl6 0 4 fl^^ LTHiA'-i' yxm!±^B{] 
0. =iU>7^jl 602 6 0 4(CMUT. Jli/W7Xl:J±CDEniPB#h]:t 

^r^^il^7)l!3I^^'^i£±1-i,fei6. i&m^^-xm 6 0 3;!^t/'=] 6 o 2 ci 

ct^^^-^KDSrT i;aZv(fe*^Trt/& < /5::g>o ^(7D$g^, -^-X/l 6 0 4 (Drh-ib^^^'Z] 
U^^Jie 0 2[I?|§ai^tlTJi^'V^ ■ =3b^^rB^f3^<(D«;J?t/)^}j?oti-i>-^ 

s -<-xji 6 0 4(D7\i-)im^t<is,TLx^-xm 6 0 4 ^(Dm^mitim^i^ 

6 0 3 ch©PBlfIfbI^4fM;i6 0 3 b^i§ltT•t^i)fe(fe. □ U ^ ^ f|iJfS}l^Jl 6 

0 3 a<ii-<-^fsiK£;ijgji6 0 3 c tcDmcDm-mmmtmm^ COT . #13. 
izi?h^^^mitm^m^itm^Mtd:mytmnRwn^§mt:m^ a ^ ^^-e # ^ o 
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:^mmMj^m6 0 3 c (Dm(Dm$mf^m 6 0 3 b^^-Mn^Ltcmf^^mB^t:^, z 

^^il"Jfg}l;^ii 6 0 3 a^t^lf-ci^^ ZtlZJ:K) . T.J'^^ ^(DiiLmt^mm^cD^ 

m6(7)^SSff$S;^r>"^(D^ff$^iJ[IfcUT. f£?l;^'-<-Xji 6 0 3C7D^|$ 
^?lJg(*s -^-xm 6 0 4©^^iSi^MJg(7) 2^(D 1 l;XTT:^^Z.t.tm^ LL^o 
^ bCllis 6 0 3(D^mWMJ^t'^ 1 XI C c m-'~5 x 1 0 

c m-'Trfe 19 s ^(Dmmt^3 Onm~400nm-efe§c:h/3^'$^^l^t^o Cltl 

xMQ 0 3t^=¥^vyiznt^:iL^.)i^-mmt\^-cmmL. -<-;<ji6 

(fe. m6cD^M^«Jlc:f^^^^i*^7fem^CDiiES!]^^^[3Mo5tl|[3ff J: 

fa}lJg-<-x/i 6 0 3(::fc(ti.s =] b ^ ^fiJfS;l^ii 6 0 3 a. m$m 
f5S,me 0 3 bRxf^-xmnmmme o 3 ccD^mwMmo^mit. m^it^^i^ 
^"pmmMi^mG 0 3 a^mizm^t. ^r. □u^^ne 0 2i:iwi^(DpM^ 
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GaAs. AlASs InAs. GaPs AlP. InPs GaN^ Al 

ZnSes CdSe. MgSe. ZnS. CdS. ZnTe, CdTes ZnO 
. C d OXI^M g Om^m^^^Ztt^-C^^o ^ b(3(i. AIGaAs. Gal 
nP. AIGalnPs InGaAsP. AlGaNs InGaNs ZnCdS 

mmmm.m^mr^rz^Mm)m'\^t>^\^^^^o ^cd±. m.m,(Dm^^^im.-t^ 
mzm=^m±timm^^^o-^. n^(Dmmittmmt.t^^ o 

s *^B^ com 7 (D mmmm (3 o t ^ r [1® ^ # as L 4^ him-t^o 
m 1 5 7 (Dmmf!^m\z%^'^mw%%m=?-(D%mmm(Dm^yn 

m^ sidTF-Tct^fi. mi (Dmimm\z%^'=^mw-%%m'^(D%gmmw\t. p 

7 0 1 mi CDli}Jia:jEVcci ^^(t. ¥#f*^7fe^^7 O 1 COni^ >y ^l-^if 
:^CDi|x|i]l;}J?uI E =&f±t^^1-§^m};1t$iJ^P#ISh LT©^m},^^i^lH]£§7 O 2 

%mm^ 2 (7:>m)WMm.y ccz t.^%\f. ^mw%%n^i o i u^^© 
%m^^t. Lx(D%^%mmmi o 3 h^#urt^i)o 
7 0 4 1 ^ tiT t^ o 
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^XT. ^7 (DmmmmAz%^^mw%%n'=f-mm^^m(D%%m:BLum%m(D 
m^t^h(D%mmmz^K) %%%mm^7 o a^^tftu. ¥^f*^7tm^7 o 
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